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(54) ROLLER BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence 
of cracks with an impression as a starting point, even 
when an axial dislocation quantity is large, and contact 
bearing pressure of a rolling surface of a roller and 
raceway surfaces of inner and outer races is high in a 
roller bearing. 

SOLUTION: A bus bar 31, forming the rolling surface of 
the roller 3, is formed of a single circular arc (a projection 
surface). A bus bar, forming the raceway surfaces 10 and 
20 of the inner and outer races 1 and 2, is formed of first 
bus bars 1 1 and 21 of a shaft directional central part, and 14 
second bus bars 12 and 22 of shaft directional both end 
parts. The second bus bars 12 and 22 have a radius of 
curvature, such as separating from the bus bar 31 
forming the rolling surface of the roller 3. After forming 
the inner race 1, the outer race 2, and the roller 3 of an 
iron and steel material having the prescribed composition, 
carburization or carbonitriding processing and quenching- 
tempering are carried out, so that the remaining austenite 
quantity of the surface layer part of the raceway surfaces and the rolling surface 
to 40.0 volume %. 




is set to 20.0 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAnma4MODA414213461... 2005/12/26 



Searching PAJ 



' 2/2 ^—i> 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAnma4MODA414213461... 2005/12/26 



(19)H*H#W/f (J P) 02) t& ^ 4# ^ ^ ^ (A) (ll)»mUH4iBiS# 

#^2002-213461 
(P2002- 213461A) 



(43)4^MH ¥i«14^ 7 ^31 8(2002.7. 31) 



(SDlntCl/ 






F 1 6 C 33/58 




F 1 6 C 33/58 3 J 1 0 1 


C 2 1 D 9/40 




C 2 1 D 9/40 Z 4 K 0 4 2 


C 2 2 C 38/00 


3 0 1 


C 2 2 C 38/00 3 0 1 Z 


38/18 




38/18 


F 1 6 C 33/34 




F 1 6 C 33/34 






Sr^S^ S^^CDSrl OL 6 M) 




4**2001 - 10656(P2001 - 10656) 


(71)tiUSA 000004204 








(22)ffilSB 


¥*13^ 1 ^ 18B (2001. 1. 18) 


XKfEAillK:^ 1 TS 6 S 3 ^ 
























(74)f^A 100066980 






#31± gje em W2^) 






F^-A(^) 3J101 Ml 5 AA24 AA25 AA42 AA52 






AA54 AA62 BA06 BA55 DA03 






EA03 FA31 






4KD42 AA22 DAOl DA02 DA06 


(5« mm(o^m: 







(57) 

m (am) rj^^a. p^9mi. 2<d«ijSsi o, 2 
0 *^c-r©i^*. «i:^i^it>^^gi5©ii 1 1 1 . 21 1 

12. 2 2«> C5 3©KS6B%i&-r^3 ICC^fl^r 

J:CXSaii®(D«^g|5©g|g:i--;^7^:^-^ h«i&2 0. 0 
~4 0. 0«J«%<!:-rS. 




^^c^iLT. mM% (mm%) x\ mm (o 

0. 2%J«±0. 5%«T, v>X/>(Mn)*0. 5 
%&.±l. 2%i:Xr. i'OA(Cr)*0. 5%«± 

2 . 0 yo)ixr(oim-c^mti>Wi.mfim'cmfSL^ txtd^ 

0. 7aS%«_hl. 2M%t<T(C. IfiS^gp©^ 
%jyTtc. H«iB*)lgp®iK3?!)SHv7 00lJ<±{C]Q:or 

[000 1 ] 
[0 00 2] 

[«e*©g?JR] ai*J;t3. C5*ll|^CC*Jt,i-r«« C5© 

[0003] M:t«RftlC W<^{C#e!r*i 

(J1-^©Wl«irtl®©iW*iSl,HC3?MU-Ct,»S)yi^) 

ftn:©K-^t,iK:<fc-:>rjj(T©J:'>)5:at»*!^i;S, 
■^->y©K^*5j:b«jefj:^^c^ (Ei^i{^@*5/h3iO Jt 
^«:«. «ii^-rna (rtii-i&©iii«©ta^«#^K) *s 
*ses©;^#$ (<^«(cfcft#-r.s*^> m«o. o 

0 2 r a d«re^S:^*$) {CJ&SSrtt. ffi1^«©IS 

Mm.-ftim.fi^C<)h^\,^ mMtO. 0 02 radJ!i< 
T) 4'^'?->i'©a-^l>3&*Jt«iJfi<J/jN3(,i 

rt^1-te©tliiiffi£©f4:^riBlTOSM^ft*i/h3 < 

[0 00 4] 5'-5'^j:.>i^©g^3!(SJ:ttS?W/h3l.^Ji^^ 

<i&^o -e©Jg®> Wl«g-rnfi*Si:t«!!8<5^#t,>«^{CS 
<^fi©^^j&5P;5jh-c#^cl^/cs?). c-5©^SPirti1-ia© 
m3iffl<b©M{c^*5^L:^(,», C©J:^^5:raja-^* 5 



(2) «Fra2 00 2-2 1 3 46 1 

2 

»^»l-Ct5C6l4S<tL'r. 2-7 40 7 5^ 

iai8{c». F*3*Sfe J: iytiWofiitBi C ^©feSfrMi © 

^sn. B9fBi!flt*j«f^*jj:c/eii*ei6g©u-rti*:>-:^© 
s^©tt:^risitt>*gp{i, -^ft^^wrsi^ ieis*>6 

[0 00 5] C©C5ftfl§<!:L.r«, m«> 0 1 JC^ 
10 -r J: -5 , C 5 3 ©SttH?: Aj;-re^ 3 1 *J^— ©pqat 

(OH) r^^^n. wiii, 2©iyiBio. 20 

2.1 tm^muxz. 22 

-cfMsn, tt:*ifiitti*gi3 imxmc) tmm. ssu 

[0 00 6 ] c©Riic5tt^{cj;ti«, #^-rna*s 

C: < /J^3 1 >«^©«lS*^^*3J:bS^fif)S < > Wi^mfi^J 
}*:*i.»JS-^ (?5*(C*)tjc?y-r'S*s> m«0. 005 r 
ad«Ji) -C*). C5©^g|Ji|*3i1-(5&©«i3gM<!:©ra{C 

fe. c©<&#R{cia4!4©c5#s«ca:n«. wi^rna© 

[0 00 7] 

fRfctetg©C-S#S-CW> eliJi^'C^C5l^lS:©j:■5^c@ 
«^iB'C^t4 95MC-?.©K«i®^»*ii+ 

fc«e)> #STn**5:;^#iiig^(c. c5©l£SifMii^i1- 
30 *B©«liI®i©^MMaAi/h$ < )5:-3r, C©^Mffir 

©®m3:#«9-rtia*s^c^Ji^^/h5 t^Jt^j: 0 

[000 8 ] C©<i: ^ ^c®IEOi*l,^t^!^-C, ^W^<Ji%, 
iiffi-?' C ©feSftffiCCMJ^JJc i' fc cfc ■5,BE3K*5^ D i . 
tJe*©J:5{CF«gj^*jJ:CJfC:S©#t^sf<i;UrSU J 2-¥> 
SU J 3^©lg;^i7nAf|SSSi;&^ffiL.?i:JS^K:5i. 

c ©ffiK^ria,^, t.L>^c^=y 'jt> ifi^ c xmnmmix.m. 

[0 00 9] 

■cffjfissn. Buiecatt^*j<fc!>*ifitts^©i,>-rn*^- 
0 i3\iim^mt. ^o:>mmi<ci^Lxmtii>^^tjim^ 



3 

Lx. m.m.% <ws%) -c. m.m{c) ^0. 2%«± 

0. 5%fe(T> (Mn) *0. 5%feLhl. 2 

^PA (Cr)^O. 5%Ji<±2. 0%«T<D 
ffiHr^Wt--S (S^SKUMtC^Dr^T^^ (Mo) * 
0. 5%fe(±l. 5%«T©®ffl-CSWf S) 

SI5©i^?^a*^0. 7Ma%fe<±l. 2afi%Ji<T(c> 

±4 0. Of*«%t<T(C, Hufe*^gP©l§!3*5H V 7 0 
0«± («F*L<«H v7 5 0«±) «:^C^r(,»SC<i: 

[0010] JWT> *l6l8«:*JW4§fB[fiilES©Eg|?W 

[ffifflf aiBt«tmtt'©C^** : 0. 2%JiU:0. 5 
%OT] «l§«RRg|5p°D (rt^1-$i*jJ:0*C^) iLTiii^S 

Jtc^ffises (HRceoJWi) *ff5/c(*(c«, 14^;^ 
fiRa5n'i©«@gp©g?«^w^»o. 2%«±-c*.S'iivg 2 

^m-^ccta, MaHu©tfc^r©^^^w**5o. 2%* 
[00 11]— 7^. g^^w**so. 

[Mffl-rSI^W*4*©Mn^W* : 0. 5%&.±l. 

tc. S«IilATt?©te*^^J«F^|SI±{c*^;^J«a3^-;;^ 3( 
h©^7C«-C*^. v>*->®$#^A5o. 5 

[0012] — v>:v>w7 * V hmm<Dmit7c 
mxhh^fc^. I. 2%j:»j^<gj»irrs<k^iHiflnx 

rSSr^S i c©fpffl*J+^{c»f#p,nJ5:t», 
[0013] -7^, a A?r^a(c^j)n-r -5. trnm^^c 'p 

sci^fflw-rs/cj*. s»«ia©5fe*tt3!>jfiT-rs, c 

♦a*iacts/c«&{c. d?PA©§*${3:2. 0%J!J{T<!:-r 
[fi&ffl-rSI;^*m*©Mo^**: 0. 5%«±1. 50 



) #Pi 2002-213461 

4 

5%1J^T] *'>':^f'>W»J©jKAni4*jJ;Cif«l*BIL!i)c 
TxMxibriX. ifeAnj§l#RLMK:®^©SJ*i^cg?{b!^ 

mm ^f^©#js^^^*4«4 j^§ii!tiisf 1 9 85;? 
6>g20B 1 3 7HJ (cieig$nrt».5<t'5K:. c© 

Jt^-fbi^OggS^H V 1 4 0 0 — 1 8 0 0-C*>0 . 42 j< 
>4f -Y h©JR3H V 1 2 0 0—1 60 0 J:»3 
[0014] c©ft^{b!K?©^RK*iJ:o'^S(c{t^>j :/ 
f'>M^^©aSfil*ii£:>g<bJ5:^/c«6. agtB$*jJ;c>'^Atv 
^{c^SSS{c^l,fcBg{cffiA{b*ijin-C. »«ffl^fS[ 

s< -r^f'fffl*^*^. coa^fbm*. *y:/7'>^* 

[ (fijia*Jj:0'/'*fc«KI!lffi©) «Jia}©3^S:i-- 
:^T^:^-1' h*: 2 0. 0«:a%fei±40. 0«:S}%jet 
T] ^gPfCjSS (2 0. 0^S%t^Ji4 0. o»gi% 
JWT) ©^S^->^■7":^-^' h*#ffi3-a-SCik;J;f). 
ffiR*s^{;;te*i^(cEEjs©igj^{cjt;:^j*:^t|3-rs c i * 

-fc. m«C5©lKl!l®©^aJ(cGEJSAi??itL/-C(,>S 
«^fc«. «iji<e©«ijt®!&Jc©roK* 

x^;i/=r(cj;-:>r> ss()ffi©«egi5{c??igE-r-s^®:t- 

[«JlgP©6ia : H V 7 0 0JW±. *®gP©^?AK : 

0. 7aa%j[y±i. 2««%«t] ^si5©g^*» 

0 0JW±3!)Sf#6ti)&:t^ 1. 2K«%<£a^^<!;. IB* 

tcit>, m^iiii&rLx$iti-p^<,-f^^^cm<f3:?>. 
[0015] m^itmrn^n^ttm^icit. m.mm*i 

Lxmmnmi$hic\fl}±-r^. i^tdfi-^x. Mi^-fb 

Mffl^tf -^ciTiW^H^. Sfc, a^{b(cj:-,ra 
^■fb^aSfrtf ^CirH v7 0 0fe^±©S!34iMHtL 
[0016] 

[^W©^ife©JK-®] *%W©ilife?i5SI«:-:>t,»t: 

mmr^, 0ifcin-r#js©c6#s©rt«si, 
2. *jj;c>'c6 3?:, rsQ<Dmi dcffk-r^mmum^fb 



4 



(4) 

5 

[0017] 9\m2.. *Jj:i>'C635: 

1-1 3*jJ:(y«Jt®{?llNo. i~3©-!^>:;^;i'%#fc. 

laUfcC 6#^<DS*«g«. Df i>*#-^H R 3 2 2 1 7 

j©niic6«i^ii^D-cabs*s> nm^i, 2.<mM 

^c*}. Hsg^FUNo. 4. 5t?tt, H 1 ®tiit-r«^c < . Pf 
iyf#-^H R 3 2 2 1 7 J iPID^iicDHilC ^W^^f'P 10 
SI L/C, 

[0018:^1 ©c -sws-ct*. c 6 3 ©etfiffi}*^ 

1 ©fijiM 1 0 omnm^'SkmwmD'm imuw-c 

m©$yiH€r%-re^ 1 1 . 12. 21. 2 2*5-??© 

S*ltt:+B^l.. C5©tettffi*&Te*g3 l*tfi6:^©e 

[00 1 9] l^^l©lll«^l l©ft^^S«« 20 
3 ©Ot^e^a 1 ©ft**SJ: 0 c: < t>-r3!P{c;*;# 

II 2 e« 1 2 ©a^ij^stj, w,\m^ \ 1 ©fl^^ii 

Si 9 cn«cj:«3. m2S«l2«. c 

6 3©of^«^^ (ffe::^©ei^) 3 i(c>i*L-citn-sj;o 
^cft^^s^WL-rc^So Ei©'7-r>A{*cne.©« 

i^l 1, 1 2©1^|?{4g^7j^b-C*5>). Mesi 1. 1 
(*i<6 1 ©«lj^ 1 0 ©f*:^rl^MJStC«> r?« 14. 15 
[002 0] ©«litS2 0 ©«i:i5rF&)4>ifegP2 1 « 30 

mmmxmmi i-cj^^sn^ «i:^i«iMfissi5»i!!itt© 

i^2e^2 2-cffM3nTi,i^. c©iiiei^2i©ffi 
m^ms.. c ^ 3 ©ot^s^ 3 1 ©ft^s J: 0 4> < 

*5-r*»K:;*c€rc>. »2S^2 2©ffl**S«> ^1^*8 

2 l©ft^^SJ:f3 ctiK«j;0> ^2e 

^22«, c^3©e^ (ffi:^^©ei^) {c^i-L-riins 

©Si^2 1. 2 2©%l?fiEg^?SL-C*iO> MSi^2 

1.22 umm-^ti^^^Mt 5 J: 5 tcj^^ § nr 

(-^•5, 40 

[002 1 ] j»*jta^m*'^©®»3t?&s. a^^^b* 



#H2 0 0 2-2 1346 1 
6 

tf^JS^t*. 5fe-r. SS8 7 0~9 5 0*C. fi^^BS 

^Hl. Rx:</X + x>'; •:'5^jyx + T>*-T:*fX7% 

SH»©^fef^^-cag^^-^t^^fofc. -Jm.. ttiaaecc 

■Ctt?^<£tf^/c„ ^XtC, 8 2 0~8 6 0'CK:4 0^ra« 
Ufc^(Cttfftai^S«gAn*tf ofc. ^>C{C. 16 0- 

2 0 o-c{c2^rafig^-rs«^tKi^*ff-o/c, ^c*5. it 

l5?C^2CC^l»r«i^tMbjae[5r2 4 0'CiL/fc, tbK 

PUS {c-3t>r«?g^^{t«©«EAnA!ifflSS*9 0 0 "c 
[0 022] a^^tf 5tf . saa 7 0-9 

5 0-C. ^Jf^ras^ra, Rx:(!/X + i>'; ?»9^5!/>^# 

H^©^fr-c«^^tf o/c„ 'Jk^^ ffiase o-c-cte?& 

<Sr?fo/c, i>:«i:, 8 2 0~8 6 0'ac4 0^PHlfigf#bfc 
'mim<^^t^mKin.^Vi-oic. ;X«c. 1 6 0~2 0 0 

5t-r. 8 4 o''c-c4o^raflnf^i//<if*, eo'c 

■C©tt?^iPKJ:5j|JEAniS:tf-3/co 1 6 0~2 0 

0 -etc 2 i^fa^jtr SMtrRu ^ fc. 

[0 023] f#6nfc#if >:7*;i/©c^fii§cco(,!.r, 
«T©^#t?|5ii£i*il4?fC\ S«JiiA?a?tT-c©tedi 

•j^^^iS'ofe. «Ee^©iij8t*siD-5s-c©^iai* 

L> Jt^^iNo. 1 ©*^* r 1 J i 0/cffl*fffi* 

<iHiiEiii;^^<*> 

MS (P/Cr) =0. 14 
UliKii® : 2 0 0 0 r p m 
WmaMU-ftxn^ : 0. 0 0 5 r a d 

wm-mk : fmm r v g a 2 j * An/cttjS«:M#j ( f 

e, C3S©«&) *?gS30 0ppm-Cil^L. C©iftTS 
[0 0 2 4 ] Slf>7';Kc*fic:t-SKiUt*f^S[ 
i3-:^mi (Hv) ©id^^tfofc. Cti6©JS:^4T 

la©^ 1 ncm^-nrnt. « 1 (c*ji>r*^?^i©ffi©85H 

No. 1-1 3<»:J:bl$«f!ll~3{C':3t^r. f#e>nfc7^";5f 
m^t-':x.fi-^\.M<r, ) <tM^©*^i:b<!: 

©M^?:H 2 (c 7 r^-r. 

[0 025] 
[|R1 ] 



C5) 



2002-213461 



8 









1^ 










■ tr% 


WW 
















(vdIX) 




n 






Na 


c 


S 1 


Mn 


Cr 


Mo 










1 


a32 


0.41 


0.S8 


1.« 


1.01 


ODiMJBILf 


1.01 


35.3 


772 








2 


0.21 


0.41 


1.00 


1.49 


1.01 




ass 


27,6 


753 


9 7 






3 


0l48 


0. 42 


t 09 


1.49 


0.98 




as9 


40.0 


760 


2.5 






4 


0.33 


0.41 




1.49 


1.00 




a97 


20.6 


760 


Z.D 






g 


0l32 




1. 10 


1.49 


1.01 




1.02 


37.3 


751 


2.7 






c 

0 


n ^9 


n An 




a 81 


1.01 




ags 


26.5 


7^ 


2.8 




7 
1 




0. 41 


0.97 


1.98 


1.01 




a95 


33.2 


767 


3.1 




(EH 


fi 
0 


n Q9 

Vm M. 




11.33 


1.51 


0.52 






25.4 


753 


2.6 






g 


(\ 41 

U. al 




U. 3j 


1.43 


1.43 




1.00 


310 


775 


3.0 






1A 
lU 


f) 49 
U>OC 




C 93 


1.49 


1.01 




1.01 


29.3 


760 


3.0 






11 


0.21 


a 19 


a69 


1.03 






0l98 


20.0 


743 


9 A 






12 


a3$ 


a 19 


a79 


a99 






a97 


23.1 


745 


2.3 


<£ffimi5Cr440 




IS 


a22 


a 21 


0.75 


1.03 


0.21 




a99 


23.8 


750 


2.6 


ffiffiMI49aM20 




1 


1.08 


a 25 




1.47 




tm^ 






740 


1.0 




it 


2 


0l32 


a4t 


a98 


1.49 


1.01. 




ass 


19.1 


745 


1.2 




n 


3 


0.32 


a4i 


0.98 


1.49 


1.01 




1.02 


41.0 


6^ 


1.5 




m 


4 


a 32 


a4i 


a98 


1.49 


1.01 




1.01 


35.1 


772 


1.2 


llUS»M32217J 




5 


1.08 


0L2S 


0.37 


1.47 










742 


0.5 


l@!ffiM322l7J 



4:±xmfc^mtmtto. 1 1 3 *^Bjc[)Eg^^{: 

5 ^tmox. fH^n(Dmmrtif^mt^o . o o 5 r a 

0. 5o«a%*jgs<DMr*o. ^ »; >6D^w^*s 
0. 5omm%iiJLtxs>^mmmtto. i--io^K^i>m 

hMfi^tto. ir«8. OWm%X^'Dfc(D(fCM 

ox. mmmm. 1 1--1 3-c»2o. oi^m%a±4 

0. 0^®%«TT^*)o/c/ci6r^^o 
[0 02 7] $/c. m2(D^'7y^^^. «liiffi*5cfcO'^ 
S6a!<DaBaJ03^a:i-'-XT':^-f hfi*52 0. 0«^% 
JW±40. 0^a%«T<bT'SCi^Ccl:»9. 0l«:^*r 

*«0 . 0 0 5 r a d <b:A:^liJS^cr)^!g5ilA?l»tTr<D 



[002 8] ^mM(Dc6m^(Dmm\it. m i (^cmutc 
3&^6<cspa3KejKi oa-rjK^s^iro^io 5l-fi&2<D«fi 



iiffi«#-cDR?iii:^>i6i^c^[yi«e«2 0 arffJ^snr 
t^^o t:6 3<DK86HcD*A^rfojtti:^gp«Ott<Dllie^ 
3 2 ^ ttl^^-f^M^^^ dit^cT)^ 2 3 3 r 

ff5^SnrC^€>o S3(05>f >CtiCtl6<3!>S:j^3 2, 
3 3 L/T *J 0 . 3 2. 33 

[0 02 9] C^3CDM1©J^3 2cDffl^^S^3:. P*g^ 
30 te(Z)fLaScD[lfl«Sj^ 1 0 a . 2 0a ODfl^iJ^Scfc 0 
c:<t)r;&ncA#C^o m2S^3 3<Dft^*S«. Wl 

2ej^3 3fc*. }^^^<Dmm (myj<Dmm) (tmoxm 

rc>^« ^1'te2<Dmilffi^i#--<DR?W:»6J^cf^ejt/i;e^ 
2 0 bTJ5^3nri^6o C6 3cDlS86DB<3D#:6rf6)cfi:* 
gfJ&3:iM]i^cD0ie«g3 4rffJ^3^n. #:^r[^H^SPt^iui 

40 cne>C7)SJS3 4. 3 5<DJ^Wi4g*mL/r4sO. PSS 

^3 4. 3 5 {tmniimxmm^&i^'ri <t ^ dcnm^ 

[0 03 0 ] C63<Z)|^iei^3 4cDft*4^S«. rt?f 

t&(omMm<Dibimm i o b . 20b cds^^s j: 0 

ei^3 4<Dft^*@|J:9€>^A^i^ cn«:<to. m 

[0 03 1 ] 

50 [^?gcD^||] lU±mmbfcJ: *^0^CDC6#^ 



4 



C6) 



SC<t*it?*^. 1 

m 1 ] :^mm(Dc 6m^<Dmm<D-m^m-rwimm-v 2 

2 

[02]^SgWNo. 1~1 3il:W5Wl~3{COl>t:> 2 

f#6n/c7^-i»*i6. «S:*--xf h« (r, ) <t lo 2 

[Ha] c 6iiii§©»i£©-tai*7K-r»rBEi-c 3 

^•So 3 

[114] *%e«©C6«lS©«iiO-m^TKffiS-C 3 

3 

m^<Dmm'i 3 

1 rtffe A 

2 9^m B 

3 c 

1 0 (^HOlllilBD 5K20 D 



2002-213461 
10 

0 b m^^owmm^fs-raiKmi (m:^<mm) 

2 ii2e« (-7?©«i®) 

4 -p« 

5 oti 

0 ^^^i©m3lffl 

0 a ii-ftiofi^ffi=fej5:-riiat^:ei^ (ffi:^©©)^) 

0 b 9^ii^(Dimm^rj:TatKmm im:»<mm 

1 mi mi. (~ys<mm) 

2 li2Si^ (-:^<D«i^) 

2 ^ 1 e« 

3 m2m^ i-yjcDmm) 

4 m 1 ^ (-:^(mm 

5 ii2e« (-?7©e«g) 

F«9$fe©0 1 «i^im2^©J^^&g4^-ri^ 

i^*s©ii^ 1 ®ii<i:iir2S«©«#fi5fa*m-riii 



mil 



m2] 



at 





[04] 



D 2 



lOa 



'20b 
-10b 
-1 
-35 



